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Discussion Surgery for Acquired Cardiovascular Disease
1
A
CDConversely, the common carotid artery wall is not as
elicate or as easily damaged. In our series, we observed no
ocal vessel alterations, and no switch to another cannula-
ion site was necessary in any patient. The arterial return
as sufficient in each case with isolated cannulation of the
arotid artery. The 14 additional femoral cannulations in our
eries were mainly performed because of underlying patho-
ogic conditions alone. Furthermore, the common carotid
rtery is easily accessible in the neck, and when appropriate,
he left carotid artery can even be approached intrathoraci-
ally without an additional incision. For this reason, cannu-
ation of the left carotid artery has become our routine;
owever, cannulation of the right carotid artery can provide
dditional antegrade perfusion of the right vertebral artery
uring CP. In turn, there is the potential risk of cerebral
luxury perfusion” during CPB. Our strategy to prevent this
verperfusion is to reduce the arterial pressure during CPB
o about 50 to 60 mm Hg, because cerebral blood flow is
etermined mainly by the arterial pressure and not the CPB
ow rate.23 Unilateral CP was performed with a mean
ressure of about 100 mm Hg in the arterial line, which
orresponds to 50 to 60 mm Hg of pressure in the carotid
rtery at a flow rate of about 1.0 L/min. Thus, we noted no
ymptoms of cerebral overperfusion in our series. Our neu-
ologic results correlate equally well with the cranial CT
ndings from 14 patients after surgery in whom no disease
as found, in particular, no signs of cerebral edema.
In conclusion, carotid artery cannulation makes simple
nstallation of CPB possible with antegrade flow. The ap-
roach is safe, efficient, and quick in its execution and,
herefore, suitable in emergencies and in obese patients.
arotid artery cannulation simplifies the unilateral CP pro-
edure through the arterial line during circulatory arrest,
eaning that there is no need to interrupt CP, thus mini-
izing the risk of embolism and preventing the drawbacks
ssociated with deep hypothermia.
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iscussion
r R. Scott Mitchell (Stanford, Calif). Dr Diegler and his col-
eagues are to be congratulated on a very beautiful presentation
nd good results in a complex set of patients; 30-day mortality was
.2%, with strokes noted in only 2 patients. This demonstrates, at
east in this series, the adequacy of unilateral CP monitored by
ilateral radial artery pressure monitoring at flow rates of only 800
L/min. Circulatory arrest times were admittedly short, with a
ean time of only 26 minutes and at a temperature of 28°C. I haveust a few questions.
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Surgery for Acquired Cardiovascular Disease Discussion
A
CDFirst, were these 100 consecutive patients and, if not, how were
hey selected? Second, did you encounter any dissected carotid
rteries and, if so, how were those managed? Third, you note that
here are only 2 patients with focal neurologic deficits postopera-
ively. Did you note any patients with more generalized temporary
eurologic dysfunction? Last, was the right radial pressure the only
eans of monitoring adequacy of CP?
Dr Diegeler. Thank you, very much, Dr. Mitchell, for the
xcellent comments and the questions. Regarding the first ques-
ion, the population does not include consecutive patients only.
he patients became consecutive after January 2005. We started
sing this procedure in 2002 in a patient with a particular surgical
ondition. Because the approach went well and looked easy, we
sed it in some selected patients afterward. This selection within
he first period was more related to very diseased patients or
mergency patients. The first group of patients rather reflects a
ore sick patient population. Since we became more and more
amiliar with the approach, we use it now for every single patient.
Regarding the second question: Yes, we had 1 patient with a
issected carotid artery and in this patient our approach offered
ome advantages because we could address the dissection. We
rossclamped the segment and performed an end-to-end anasto-
osis with the graft used for the perfusion line. There was 1 other
atient with obstructive carotid disease in whom we used an
dditional femoral line, and of course we started the perfusion via
he femoral artery retrogradely.
Third, you inquired about the role of radial artery pressure
onitoring. We have the impression that right and left radial artery
ressure monitoring can indicate cross-perfusion, but the supra-
ortic artery has to be occluded during selective perfusion. For
xample, if you open the left subclavian artery, this pressure
hould drop to zero, and if you occlude it again, then it should rise
gain. You could test it with the contralateral side as well. I do not
now what value this measurement has, but we feel a little bit safer
ith this maneuver if it is possible to work out.
Regarding temporary neurologic dysfunction, this is a popula-
ion of very sick patients. Some of the patients had prolonged
entilation times. In those, it is very difficult to do sophisticated
eurologic tests such as neurocognitive function. We could not
etect a transient focal neurologic deficit in all of our patients, but
f course we could miss some.
Dr Mitchell. Just one last question. After merely oversewing
he stump of the graft, did you see any late neurologic events
elated to that left carotid?
Dr Diegeler. No. We just cut the graft down to its basis and
erformed a 2-layer suture. So far, we have not seen any throm- n
The Journal of Thoracicoembolic problems. We have a follow-up of at least 30 days or 6
eeks after surgery, because most of our patients are discharged to
ur local rehabilitation center, and if a patient would have such a
roblem, he would be sent back to our hospital. We are very sure
hat there is no embolic event, at least during the early period after
urgery.
Dr Tirone E. David (Toronto, Ontario, Canada). Dr Diegeler,
am a bit puzzled why you chose the left carotid instead of the
ight axillary artery. If you perfuse the axillary artery, you provide
ot only the carotid but also the right vertebral. So the chance for
better cross-circulation is almost doubled, and yet you picked the
eft carotid. What is the rationale to change from the right axillary
rtery to the left carotid?
Dr Diegeler. That is a very good question and you are right on
hat point. The left carotid is a very easy approach and we want to
ave it easy. To be honest, we had 1 patient with an absent left
ertebral artery, and in this patient we used the right carotid artery
nd clamped the brachiocephalic trunk just above the aortic arch to
rovide additional flow through the right vertebral artery. How-
ver, if the brachiocephalic trunk is diseased, it should not be
rossclamped. I do not think this situation makes a big difference.
ut in general, you are right on that point.
Dr David. It has been my experience that if we maintain the
ystemic temperature at 25°C, we have to pump more than a liter
er minute to maintain a mean pressure of 50 or 60 mm Hg. I
oticed your flow is only 0.9 L/min. What was the pressure in the
adial artery?
Dr Diegeler. The mean pressure in the radial artery was around
0 mm Hg. The difference between the right and left sides was
bout 10 mm Hg. We followed the literature. The literature has
entioned a flow of 10 or 15 mL/kg weight. We increased it a bit.
sually we had 1000 mL, sometimes 1,200, but the mean was 800.
Dr Thoralf Sundt (Rochester, Minn). Maybe I missed this, but
am concerned about ipsilateral hyperperfusion. Did you put a
eedle in the carotid distal to the graft and measure the relative
ressures in the body and in the distal carotid?
Dr Diegeler. This is a very important point. We do not have a
ressure measurement distal to the graft. In a couple of cases, just
o know what happens, we used an 8- or 10-mm Doppler probe for
ow measurement. We estimate about 800 mL forward volume in
he situation when we had a total of 5.5 L backward body perfu-
ion, as you may have seen in the second or third slide. In some of
ur first patients who were not awakened the next day, we per-
ormed a CT scan the next day, and we never could detect signs of
psilateral edema on the perfusion side. But you are right; you
ever can exclude an overflow on the ipsilateral side of the brain.
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